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Surgery of the Dyskinesias
The following disorders of movements have been treated during the past twenty years by stereotaxic surgery:
(1) Dystonia musculorum deformans.
(2) Spasmodic torticollis.
(3) Idiopathic or familial tremor. (4) Intention tremor of multiple sclerosis. (5) Choreoathetosis (cerebral palsy). (6) Huntington's chorea. (7) Hemiballismus.
Huntington's chorea was, in fact, the condition affecting the first patient treated stereotaxically by Spiegel and Wycis (Spiegel et al. 1947) . During most of this period of stereotaxic surgery lesions have been made in the treatment of the dyskinesias in a target area identical to that employed in the treatment of Parkinson's disease. In some cases the lesions have included a larger volume of tissue, and in some bilateral lesions seemed necessary, as will be described; but a surprising result was that conditions of such varied pathology, as well as the tremor and rigidity of parkinsonism, were often relieved to a greater or lesser extent by a lesion of suitable size, strategically placed in the ventrolateral nucleus of the thalamus. It is only recently that other lesions have been employed to any extent in the treatment of these conditions: I refer to the operations on the dentate nucleus, dealt with by Mr Hitchcock (p 877), and to Cooper's account of the effects of lesions made in the pulvinar (Cooper et al. 1973 ).
Dystonia Muscalorum Deformans
Originally the lesion used in these cases was the same as in the treatment of parkinsonism, i.e. about 100-150 mm3 situated in the posterior part of the ventrolateral nucleus of the contralateral thalamus. In later cases, following a suggestion by Cooper (1965) , lesions were extended posteromedially in a comma shape, thus involving part of the specific sensory nuclei and centre median. This was based on the view that an apparent initiation of dystonic responses, secondary to voluntary movements of the extremities, is aggravated or facilitated by diverse proprioceptive or loading stimuli. Although there has been a maximal contralateral effect, bilateral lesions are usually necessary in treating dystonic conditions even when the clinical manifestations are predominantly unilateral. Many young people witlh dystonia musculorum deformans have had very large bilateral thalamic lesions and over a long period of observation have shown no signs of intellectual or emotional damage. Such resilience is limited to the youthful brain and is definitely lost in the adult. Twenty-two patients with dystonia musculorum deformans were operated on 45 times. About half of them showed signs of improvement and, in contrast to other conditions, there was often increasing improvement for weeks after the operation.
Spasmodic Torticollis
Although Cooper regards spasmodic torticollis as a variant of dystonia, our results in the treatment of this condition and those of many others have been so poor in comparison with the results in dystonia that it is difficult to support this view.
Certainly in my experience spasmodic torticollis has been the condition in which the least satisfactory results have followed stereotaxic surgery. Twenty-one operations have been performed for I I patients, with only one case that could be regarded as cured, 2 in which there was noticeable improvement and 3 in which there was a satisfactory reduction of pain due to spasm, although little improvement in appearance. I have found this experience difficult to understand, as some workers with comparable results in other conditions appear to have had more success in the treatment of spasmodic torticollis. Nevertheless it would be agreed that spasmodic torticollis is therapeutically the most difficult of all the dyskinesias. I have now abandoned stereotaxic surgery in the treatment of this distressing condition and have reverted to cervical rhizotomy.
Intention Tremor
Forty cases of intention tremor, 18 of them due to multiple sclerosis, have been treated by ventrolateral lesions. The rest were idiopathic, so-called benign or familial, intention tremors. The results in the idiopathic group were very good and the tremor was almost always easily abolished. The results of surgery in patients suffering from multiple sclerosis were variable. It is not usually difficult to eradicate the severe intention tremor of multiple sclerosis but there is little to be gained unless intention tremor is an important cause of the patient's disability, implying the retention of sufficient useful motor function in the absence of tremor. Nor is it surprising in this condition that the pyramidal tracts are more vulnerable than in others or that some cases show further deterioration in motor or speech function following operation.
Hemiballismus
Five patients have been operated on, with abolition of abnormal movements in each case. Six other cases following thalamic surgery for Parkinson's disease produced involuntary movements which subsided spontaneously. In the cases operated on for hemiballismus combined contralateral medial pallidal and ventrolateral thalamic lesions were made.
Huntington's Chorea Similar combined lesions were employed to control the abnormal movements in Huntington's chorea. Ten patients were subjected to 12 operations; that is, 2 had bilateral lesions, which were well tolerated. Although it is not difficult, as in cases of multiple sclerosis, to abolish abnormal movements in Huntington's chorea it is hardly justified to submit patients with advanced dementia to such procedures. The operation is performed to enable the patient to feed himself or to read the newspaper, to perform simple tasks and to reduce the difficulties of nursing.
Choreoathetosis
In my experience only a few of the patients with bilateral abnormal movements have been benefited at all by stereotaxic surgery. Many of these children come under the somewhat vague heading of cerebral palsy, and considerable attention has been given to this problem by Narabayashi (1962) . Much depends upon the initial degree of cerebral damage. In some cases it appears that athetoid movements are almost the only manifestations of motor activity. Similarly a severe degree of mental deficiency must be regarded as a contraindication. In this respect such cases are in marked contrast with the abnormal movements of dystonia musculorum deformans which appear to be superimposed upon a previously normal motor system. In the treatment of these severely disabled children, surgery can only be regarded as a small item in the total programme of treatment; as Narabayashi has shown, in selected cases there may be useful reduction of abnormal movements and spasticity which, in association with physiotherapy, speech therapy and educational facilities, will allow further education to be undertaken.
Mr Edward Hitchcock (Department ofSurgical Neurology, Western General Hospital, Edinburgh)
Dentate Lesions for Involuntary Movement
For many years it has been thought that involuntary movements associated with postural and tonal change may be due to the influence of the cerebellar system upon tone and movement control initiated by other central nervous systems. Schneider & Crosby (1963) reported ablation of one cerebellar hemisphere in an 8-year-old which greatly improved axial torsion. In 1935 Delmas-Marsalet & von Bogaert destroyed the dentate nucleus using a leucotome at open operation in a
